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ITS  STATUS  AND  APPLICATION 

ANTQONY  J.  RUFFINI 


SKliGPSIS 


This  paper  defines  and  discusses  both  elements  of  the  3-M  System 
initialed  by  the  Chief  of  Naval  Operations  in  March  1963^  l*e,  the 
Planned  Maintenance  System  (PMS)  and  The  Maintenance  Data  Collection 
System  (IflX^S)  from  a  historical j  current  and  future  viewpoint. 

!IS)e  PMS  is  a  realistic  minimum  planned  maintenance  program  which  has 
proven  to  be  a  very  effective  mana^ment  tool  used  to  schedule,  monitor, 
and  manage  maintenance.  The  Work  Study  technique  used  to  develop 
planned  maintenance  requirements  £is  well  as  the  software  and  hardware 
associated  with  the  System  is  dlsctissed. 

The  MDCS  ccmcept  is  discussed  in  considerable  detail.  It  will  be  fleet- 
wide  stqperseding  all  other  maintenance  reports  by  Janueury  1967*  MDCS 
has  been  extended  to  tenders  and  is  scheduled  to  be  extended  to  shipyards. 
The  products  of  the  3-M  System  has  been  used  to  a  limited  degree  and  will 
be  used  more  extensively  as  a  vital  input  to  equipment  design,  maintaina¬ 
bility,  reliability,  logistic  and  acquisition  as  well  as  personnel 
requirements  and  maintenance  standards. 


INTRODOCTION 

The  Standard  Navy  Maintenance  and  Material  Mazuigement  System,  commonly 
referred  to  aa  the  "3*41  System"  is  a  revolutionary  concept  of  management 
currently  being  Isplemented  in  the  active  U.S.  Navy  Fleet.  Ibis  System 
takes  cognizance  of  and  offers  remedial  solutions  for  the  Increasing 
coeplexity  of  equipment  being  introduced  into  the  Fleet  and  the  decreasing 
availability  of  skilled  personnel  to  maintain  them. 

Many  people  are  amazed  to  learn  that  costs  associated  with  maintenance  of 
equipment  account  for  as  much  of  the  Department  of  Defense  budget  as  does 
the  procxurement  of  new  equipments.  ISiese  costs  become  even  more  apparent 
when  one  realizes  that  all  the  gold  in  Fort  Khox  would  not  pay  for  the 
maintenance  costs  Incurred  by  the  Department  of  Defense  for  one  year. 

How  many  realize  the  increase  in  logistic  parts  support  costs?  The  most 
esqpenslve  electronic  tube  in  World  War  II  was  approximately  $170  -  today 
it  runs  as  high  as  $l6,000. 

The  3*41  System  was  Introduced  into  the  Navy  on  6  March  1963  by  the  Chief 
of  Naved  Operations  Instruction  4700.16.  13ils  Instruction  contained  two 
basic  milestones  as  shown  in  Illustration  No.  1.  The  first  was  to 
develop  and  ioplement  a  standard  of  maintenance  planning  and  control  that 
would  provide  for  the  uniform  accomplishment  of  planned  maintenance 
thrau£^out  the  operating  forces  and  the  second,  to  develop  and  implement 
a  uniform  system  for  collecting,  processing,  analyzing  and  distributing 
feedback  information  to  enable  line  commanders  and  sipport  Bureaus  to 
better  carry  out  their  management  functions  in  support  of  the  operating 
forces.  The  fomter  is  referred  to  as  the  PLANNSD  MAUfTENANCE  SYSTEM 
(P16),  while  the  latter  is  known  as  the  MAIiniENANCE  DATA  COLLECTION 
SYSTEM  (M^CS). 
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Tbe  objective  of  the  3-lf  System  sioply  stated  is  to  Isqprove  material 
readiness  d  the  Fleet  t?Jrouc^  isproved  Banaflement  of  maiJiteDance  and 
material  functions* 

!aie  3-^  System  enccqpasses  all  sognents  of  the  Kavy  and  is  a  ^llcable  to 
all  shlpboeurd  departments  and  disciplines*  It  is  directed  by  tbe  Chief 
of  Haval  Operations  and  is  being  executed  by  the  Chief  of  Naval  Naterlal* 
Ihus  a  user  -  producer  relationship  exists*  Policies  necessary  to 
etchleve  the  goals  of  the  3-N  System  are  estaULished  by  a  Steering  Groiq) 
composed  of  flag  rank  jaembers  from  the  Chief  of  Naval  Operations,  the 
Chief  of  Naval  Material  and  all  participating  Bureaus*  The  efforts  of 
the  participating  Bureaus  are  coordinated  and  monitored  weekly  by  means 
of  a  Staff  Working  GrcR9  chaired  by  the  Chief  of  Naval  Naterlal  3^ 
System  Director* 

Prior  to  initiating  the  3*4C  Syst^,  the  Navy  reviewed  the  maintenance 
procedures  ‘Uiat  prevailed  in  an  attempt  to  determine  their  shortcomings* 
Basically,  the  problems  associated  with  them  can  be  suoned  tp  and 
categorized  as  follows: 

*  Hon-unlfoim  Maintenance  Procedures  and  Practices 


Each  ship's  department  head  was  responsible  for  evolving  his  own 
maintenance  program  based  on  existing  directives,  experience  and 
motivation*  This,  of  necessity,  resulted  in  extremely  subjective 
maintenance  programs  ranging  in  quality  from  poor  to  outstanding. 

*  Myriad  Reports 

Ships  were  required  to  submit  reports  to  all  echelons  of  comnand* 

A  survey  taken  revealed  that  an  engineer  officer  from  a  typical 
destroyer  was  required  to  maintain  or  forward  over  200  reports  per 
month*  From  a  practical  viewpoint,  this  was  a  physical  impossibility. 
The  result  was  that  many  reports  were  not  submitted*  Some  might 
view  this  last  statement  with  alarm  until  they  are  Informed  that 
very  little  was  done  with  those  r^orts  that  were  submitted  primarily 
due  to  the  fact  that  tbe  Bureaus  were  atteapting  to  establish 
trends  by  manual  manipulation  of  data*  This  also  was  a  physical 
impossibility. 

*  Lack  of  Real  Maintenance  Management  at  tbe  Comnand  Level 

Without  a  uniform  maintenance  system,  it  was  extremely  difficult 
for  coomand  to  exercise  meanin^ul  management*  As  could  be 
emticlpated,  this  management  responsibility  was  delegated  to 
lower  echelons  who  lacked  coomensurate  authority* 

*  Inexperienced  Officers 

Inexperienced  officers  were  often  given  responsibility  for  major 
power  plants  or  cocplex  electronic  systems  with  very  little 
guidance  and  direction*  l^lcally,  a  destroyer  engineer  officer 
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is  a  Lieutenant  with  several  years  of  service*  Less  than 
of  them  have  engineering  degrees*  It  is  truly  remarkable  that 
these  young  men  perfonaed  as  well  as  they  did  in  qpite  of  the 
bandicag^  that  prevailed* 


*  Varying  and  Conflicting  Maintenance  Documentatiop 
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As  if  the  young  inexperienced  officer  didn't  have  enough  to  cope 
vith^  the  guidance  available  to  him  was  often  meager^  general  and 
conflicting.  Ifanufacturer's  instruction  books  were  often  at 
variance  with  Bureau  directives  or  technical  maxmals*  Vlhlch  was 
rl^?  Many  of  the  Issues  involved  could  be  debated  by  seasoned 
engineers  and  specialists^  yet^  these  young  officers  were  asked 
to  make  decisions  that  would  <diallenge  the  masters. 

*  Poor  Material  Sigiport  for  Maintenance 

Ihevltabiy,  we  frequently  failed  to  get  the  rigat  part  to  the 
rlch^  place  at  the  rich^  time. 

The  3-M  System  planners  took  stock  of  these  deficiencies  and  made  sincere 
efforts  to  coopensate  for  them.  The  3-M  ^stesi  did  not  evolve  ovemleht. 
It  was  developed  in  the  Fleet  environment  with  the  Fleet's  participation 
and  evolved  only  after  considerable  study^  planning^  trials  and  errors* 
The  time  spent  on  the  "Fleet's  Drawing  Boaird"  has  reaped  tremendous 
dividends  for  the  System  has  been  enUmslastically  received  by  the  Fleet 
from  the  shipboard  sailor  to  the  Fleet  Commander* 

Let's  now  discuss  the  two  basic  milestones  of  the  3*41  l^stem. 


THE  PLAimEP  MAmEEWAHCE  SISTai  (PMS) 

Essentially^  the  Planned  Maintenance  System  is  a  tool  \diich  affords 
the  department  heads  aboard  ship  the  ability  to  manage,  schedule  and 
control  the  maintenance  of  their  equipment.  A  scheduling  techniqjue 
has  been  developed  which  beilances  the  workload  yet  gives  the  department 
head  the  flexibility  to  determine  when  the  required  maintenance  task 
can  best  be  performed  based  on  his  operational  conmitments  and 
■'wailabillty  of  required  manpower.  It  is  worthly  to  mention  that 
he  System  is  not  mailed  to  the  ship  "to  be  iiiplemented  ijpon  receipt." 
It  is  Installed  by  a  trained  team  vdio  spend  anywhere  from  three  days 
to  three  weeks  with  the  ship*  All  shipboeurd  personnel,  from  the 
'•omnandlng  officer  to  the  unrated  sailcnr,  are  indoctrinated  into  the 
System.  Each  has  a  vital  role  to  perform  in  the  execution  of  this 
System  and  accordingly,  each  is  appraised  of  this  role  and  what  the 
System  has  to  offer  him. 


A  Planned  Maintenance  System  Installation  Package  consists  of: 
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Hardware 


-  Maintenance  Control  Boards 

-  weekly  Scbedxale  Holders 

-  Maintenance  Requirement  Card  and  Space  Manual  Holders 


Software 


.  Planned  Maintenance  System  l&niuals 

-  Cycle  Schedules 

-  Quarterly  Schedules 

-  Weekly  Schedules 

-  Maintenance  Requirement  Cards 


The  Software  will  now  be  discussed  individually* 


The  Planned  Maintenance  System  Manual 

This  Manual  consists  of:  a  list  of  effective  pages  showing  the 
equipment  covered  by  this  System;  Maintenance  Index  Pages 
summarizing  all  the  planned  maintenance  prescribed  for  each 
equipment  along  with  the  rates  and  time  required  to  accooplish 
these  tasks  aT>d  azy  related  maintenance  that  can  be  acconpllshed 
concurrently;  a  manhour  summary  by  rate  required  to  accomplish 
the  wiin-imiim  maintenance  prescribed;  and  a  listing  of  equipment 
for  which  no  maintenance  is  required*  This  Manual  is  retained  by 
the  department  head  and  used  in  scheduling  maintenance  tasks. 
Applicable  portions  of  the  Manual  are  made  up  for  each  maintenance 
g;roup  and  are  located  in  the  work  spaces  for  use  by  the  leading 
I»tty  officers  in  preparing  their  weekly  schedule. 

mustrations  2  throu^  U  are  typical  pages  from  a  Manual  prepared 
for  the  fireroom  of  a  destroyer. 


The  Cycle  Schedule 

Tiie  Cycle  Schedule,  lUustration  No.  5,  is  prepared  by  the 
installation  team  and  attempts  to  evenly  divide  the  prescribed 
maintenance  tasks  over  the  operational  cycle  of  a  ship  between 
overhauls.  It  recommends  the  quar+.er  after  overhual  during  which 
maintenance  tasks  should  be  performed*  The  flexibility 
of  the  System  will  becone  obvious  as  we  go  along.  Notice  that  the 
cycle  schedule  depicted  prescribes  the  quarter  in  which  the 
maintenance  task  is  to  be  accomplished  as  opposed  to  specifying  a 
specific  month,  week  or  day. 
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The  Quarterly  Schedule 


ISie  Quarterly  Schedule  is  located  adjacent  to  the  cycle  schedule 
in  a  holder  knovi*  as  the  I4alntenance  Control  Board.  This  is  used 
by  the  departioen' ■  head  to  schedule  his  planned  loalntenance  for  the 
operational  qur^'.  oer  after  overhaul  the  ship  is  currently  in. 
Illustration  6  encoopasses  the  ^th  quarter  after  overhaul^ 
specifically  the  oocths  of  October^  November  and  Becember.  !13ie 
departfiient  head  would  review  the  cycle  schedule  to  establish 
which  maintenance  tasks  must  be  performed  during  the  ^th  quarter 
after  overhaul.  Based  on  the  ship's  operational  commitments, 
which  he  enters  in  the  space  provided  at  the  top,  he  selects  the 
^/eek  of  the  month  best  suited  to  accooplish  the  task.  You  will 
note  that  the  department  head  had  ccoplete  flexibility  in 
selecting  the  month  and  week  best  suited  to  him.  Ihe  Maintenance 
Control  Board  is  ususilly  mounted  outside  the  department  head's 
office.  Bach  maintenance  group  has  a  leaf  on  the  board  with  a 
tailored  cycle  schedule  and  an  acconpanying  quarterly  schedule. 
Depending  on  the  type  of  ship,  anywhere  from  one  to  eight  boards 
may  be  utilized. 


The  Weekly  Schedule 

The  Weekly  Schedules  are  located  in  the  work  spaces  and  are  used 
by  the  petty  offlcer-in-charge  of  the  space.  Illustration  No.  ^ 
depicts  a  weekly  scliedule  for  the  Ntunber  1  Flreroom  on  a  typical 
destroyer.  The  petty  officer-in-charge  prepares  his  weekly 
schedule  the  beginning  of  each  week  and  bases  it  on  the  maintenance 
tasks  assigned  to  him  by  his  department  head  on  the  quarterly 
schedule.  Once  again,  we  see  the  flexibility  of  the  System.  The 
department  head  has  schedule  the  maintenance  tasks  to  be  acconpllshed 
during  this  specific  week  but  the  space  petty  officer  has  the 
flexibility  of  selecting  the  day  of  the  week  best  suited  to  him. 

For  exanple,  if  we  look  at  the  cemposite  cycle,  quarterly  and 
weekly  schedule  in  Illustration  No.  8,  we  observe  that  all  of  the 
maintenance  tasks  prescribed  on  the  quarterly  schedule  for  the 
second  week  of  October  have  been  scheduled  for  that  week  on  the 
weekly  schedule.  In  preparing  the  Weekly  Schedule,  the  space  petty 
officer  assigns  men  by  name  to  accomplish  the  tasks.  His  selection 
of  men  is  based  on  the  rates  required  for  the  task  which  are  listed 
in  his  space  manual. 

The  weekly  schedule  is  posted  in  the  work  space  and  is  used  by  all 
personnel  within  that  space  to  determine  their  assigned  tasks, 
liie  holder  used  to  contain  this  schedule  is  called  the  Weekly 

Lichorlulo  Holder. 


Maintenance  Bequlrement  Cards 

Belov  or  adjacent  to  tbe  weekly  s<d>ednle  is  a  card  and  manual 
holder  which  contains  the  space  manual  and  all  the  Maintenance 
Requirement  Cards  required  for  the  proper  maintenance  of 
equipment  instedled  in  the  woz^  space.  To  demonstrate  how  the 
System  works  ^  let  us  assume  that  you  are  Smith  BT  2/C.  You  would 
review  the  weekly  schedule  and  note  that  you  have  been  scheduled 
to  perform  an  annual  maintenance  on  the  emergency  feed  pump.  The 
code  used  is  significant  and  simple.  In  this  exanple,  the 
Maintenance  Requirement  Card  involved  would  he  F7-A1^  the  first 
part  of  this  designation  Indicating  the  work  space,  which  in  this 
case  is  the  fireroom  while  the  second  part  designates  the 
periodicity  or  frequency  with  \diich  the  task  must  he  acconplished. 

The  periodicity  codes  used  are: 

D  -  Daily 
W  -  Weekly 
M  -  Monthly 
Q  -  Quarterly 
S  -  Semi-annual 
A  -  Annual 

R  -  Situation  Requirement  based  on  hours  of  operaticm. 

Smith  would  sort  thorough  the  Maintenance  Requirement  Cards  contaix^d 
in  the  card  holder  and  pull  out  FT-Al.  This  Card  is  shown  as 
Illustration  Ro.  9*  What  does  the  card  tell  Smith?  It  tells  him 
what  is  to  he  done,  the  tools,  parts  and  materials  required  to 
accomplish  the  teisk,  unique  safety  px«cautians  to  he  observed  and 
a  step-by-step  procedure  for  pei*forming  the  task. 

These  requirements  have  been  developed  by  equipment  specialists 
thoroughly  acquainted  with  the  capability  of  shipboard  persoxinel. 

Each  developer  has  been  specially  trained  in  work  study  tecliniques 
wherein  he  is  tau^  to  critically  examine  all  requizements  and 
establish  what  must  be  done,  who  should  do  it,  why  should  it  be  done, 
when  should  it  be  done,  and  by  whom?  Developers  are  guided  but  not 
bound  by  precedence. 

The  monitoring  of  maintenance  actions  accomplished  has  been  intention¬ 
ally  sinplified.  The  petty  officer-in-charge  denotes  the  accooplishment 
of  a  scheduled  maintenance  action  by  crossing  out  the  action  on  the 
weekly  schedule.  If  the  teisk  were  not  accomplished,  he  would 
indicate  this  by  circling  the  action  on  the  weekly  schedule.  At 
the  end  of  the  week,  the  petty  officers  of  the  respective  spaces 
report  the  status  of  scheduled  maintenance  by  properly  annotating 
the  appropriate  quarterly  schedule  with  "Xs"  or  circles.  Thus 
the  department  head  can  establish  the  condition  and  readiness  of 
his  equipment  by  merely  reviewing  his  maintenance  control  board. 
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nie  Planned  MalntoaaiKse  System  has  been  Installed  in  every  major 
ship  type  of  the  active  Fleet.  TO  date  approximately  6$0  ships 
have  received  this  ^stem  and  ships  are  being  1inp].einented  at  the 
rate  of  40  to  6o  per  month.  Current  milestones  schedule  the 
caqplete  active  Fleet  to  be  Implemented  by  March  ISSj.  Illustration 
MO.  10  d^icts  the  ship  types  that  have  received  the  System  and 
percentage  covered. 

To  keep  the  ^tem  dynamic  and  ciurrent,  a  Feedback  Form^ 
lUustration  Ho.  11,  has  been  developed.  Through  this  media, 
shipboard  personnel  can  esgpress  any  cooments  they  have  relative 
to  the  System  or  request  Maintoiiance  Requirement  Cards  for  new 
or  modified  equipment.  To  date,  over  9>000  fonns  has  been 
received  from  the  Fleet.  Our  average  response  time  is  seven  days. 
Every  quarter,  each  ship  receives  a  cooplete  accounting  of  the 
disposition  of  their  feedbacks  submitted.  This  report  is  prepared 
utilizing  computer  techniques.  An  additional  procedure  has  been 
developed  which  enables  us  to  coQq>letely  replace  and  update  a 
ships'  Planned  Maintenance  System  at  the  end  of  every  overhaul. 

Illustration  HO.  12  shows  our  Intern  assets  to  date.  As  can  be 
seen,  over  39^000  Master  Maintenance  Requirement  Cards  and 
Maintenance  I^ex  Pages  have  been  developed  to  date  for  Bureau  of 
Ships'  equipment.  A  mechanized  control  has  been  established  which 
enables  us  to  know  the  holders  of  every  card  and  page.  Revisions 
to  cards  and  pages  are  sent  to  only  those  ships  concerned  and  not 
to  the  Fleet  at  large. 


THE  MAIMTENAMCE  DATA  CQLLECTIOM  SlSTBI  (M)CS) 

The  Maintenance  Data  Collection  System  is  a  standard  system  used  by 
all  departments  of  all  ships  to  report  eill  maintenance  actions 
acccnqplished  or  deferred.  Whereas  the  Planned  Maintenance  System 
enc(»q>asses  only  that  maintenance  which  can  be  scheduled,  the 
Maintenance  Data  Collection  System  is  concerned  with  all  maintenance, 
scheduled  and  unscheduled.  The  concept  involved  in  this  System  is 
that  a  maintenance  action  will  be  reported  only  once  to  a  central  data 
processing  center  where  the  data  elements  reported  will  be  8tructiu:ed 
into  format  to  suit  the  varying  requirements  of  the  individual 
commands  ashore  and  afloat.  This  concept  is  depicted  in  Illustration 
No.  13. 

Similar  to  the  Planned  Maintenance  System,  the  Maintenance  Data 
Collection  System  did  not  evolve  overnight.  In  fact,  strange  as  it 
may  sound,  the  Navy  came  out  of  its  parochial  shell  and  looked  at 
what  the  Air  Force  had  done.  Increased  with  the  Air  Force's  data 
collection  system,  the  Navy  evaluatea  it  aboard  fourteen  ships  for 
approximately  nine  months.  Concurrent  with  this  evaluation,  the 
Office  of  Naval  Research  was  cluurtered  to  determine  the  quantitative 
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requirement  for  an  information  system.  !I!he  initial  step  in  this 
directicm  was  a  user  survey  conducted  under  their  guidance.  This 
survey  extended  to  I3I  major  organizational  activities  within  the 
Navy  and  included  interviewing  l6CX)  persons.  Basically,  all  Naval 
activities  who  had  a  report  requirement  ftom  the  Fleet  were  visited 
and  queried  eis  to  what  data  elements  they  required.  A  sunmary  of 
this  survey  is  shown  on  Illustration  No.  lU.  Notice  that  of  all 
alleged  requirements  could  be  satisfied  by  coUectizig  10  elements  of 
data  from  the  Fleet,  8^  by  collecting  I5  and  lOOJ^  by  collecting  25. 


!Ihe  Navy  tkilntenance  Data  Collection  Forms  4700. 2B,  4700.20  and 
4700. 2D  evolved  only  after  considerable  study  of  the  Air  Force  System 
and  the  user  survey.  These  forms  are  presently  in  use  in  over  550 
ships  of  the  active  Fleet. 

Illustration  No.  15  shows  the  4700. form.  !Qils  form  is  used  by 
shipboard  personnel  to  report  all  maintenance  actions  acccopllshed. 

The  tqpper  portion  of  the  form  identifies  the  ship  reporting  eusd  the 
date  of  the  report.  The  middle  portion  identifies  the  equiianent  on 
which  the  eiction  was  eiccoo^lished,  how  it  malfunctioned,  when 
discovered,  action  taken,  manhours  involved  in  accomplishing  the 
action,  equipment  serial  number,  operating  time  and  whether  an 
alteration  was  involved  or  not.  I3ie  bottom  portion  is  used  to 
identify  the  person  accomplishing  the  action.  Parts  used  in  stq^ort 
of  the  maintenance  action  is  reported  on  existing  r.iqpply  forms,  l.e., 
DD-134d  and  NAVSANDA  1250. 

An  action  which  cannot  be  acconplished  by  shipboard  personnel  due  to 
lack  of  skil}.,  part,  drawing,  instruction  manual  or  other  similar 
reasons  are  reported  on  forms  4700. 2C  and  4700.2D.  4700. 2C  is  used 
as  a  tender  work  request  and  is  scheduled  to  become  tl^  work  request 
for  snipbyaids.  4700. 2D  is  used  to  report  deferred  maintenance  actions. 


Both  of  these  forms  are  multi-copy  and  contain  data  elements  similar 
to  those  on  the  4700. 2B  form.  These  forms  are  shown  in  Illustration 
Nos.  16  and  17> 

The  System  utilizes  a  unique  functional  Equipment  Identification  Code 
which  was  deveKqped  e^ressly  for  use  in  this  program.  This  Code 
associates  the  part  replaced  with  the  system  it  serves.  The  code  is 
alpha-numeric  and  utilizes  seven  digits.  Illustration  No.  I6  shows 
the  significance  of  each  digit  of  the  code  and  illustrates  how  the 
lowest  designated  assembly  is  tied  to  the  system  it  is  a  paxi:  of. 

The  Equipoent  Identification  Code  Manual  is  system  oriented  and  assembled 
to  suit  each  ship's  equipment  configuration  by  the  Maintenance  Suppoirt 
Office  in  Mechanlcsburg,  Pennsylvania.  Thus  a  ship  which  has  a  pressure 
fired  steam  generator  would  get  the  portion  of  the  Code  structured  for 
this  power  plant  as  opposed  to  the  portion  applicable  to  diesel  engines 
or  600-pound  plants.  lUustratlcxi  No.  I9  is  a  sasiple  page  from  the 
Code  showing  the  System,  Sub-System,  Coinponent,  Assembly,  Sub-Assembly 
breakdc.TO. 
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The  Maltitenance  Data  Collection  System  is  currently  Installed  In  ova: 

350  ships ^  primarily  in  the  destroyer  and  mine  forces.  Illustration 
No.  20  shows  the  schedule  for  in^ilenentation.  Once  again^  it  must  be 
mentioned  that  this  System  is  not  mailed  to  the  ship  to  be  iiiip}.eiaented 
upon  receipt.  It  is  personally  Introduced  aboard  ship  by  a  trained 
team  from  the  Fleet  Work  Study  Group.  This  team  thoroughly  indoctrinates 
shipboard  personnel  into  the  System  by  means  of  formal  schooling  which 
Varies  from  one  to  three  days  depending  on  the  personnel  involved. 

The  Maintenance  Data  Collection  System  has  not  been  as  enthusiastically 
received  by  the  Fleet  as  has  the  Planned  Maintenance  System.  With  a 
little  thou£pit^  the  reason  becomes  obvious.  In  the  Planned  Maintenance 
System^  ve  are  giving  them  something  they  can  see^  use  and  evaluate. 
Conversely^  the  Maintenance  Data  Collection  System  requires  them  to 
give  us  something.  Although  the  objective  of  both  Systems  is  to  eissist 
the  Fleet  inqprove  their  material  readiness^  the  benefit  of  the  former 
System  is  more  immediately  apparent  to  the  Fleet  than  the  latter. 
Itofortunately^  the  programming  required  to  process  and  analyze  the  data 
coming  from  this  System  has  lagged  behind  established  milestones  due 
to  limited  resources.  The  result  has  been  that  the  Fleet  has  seen 
very  little  return  for  its  reporting  to  date. 

In  spite  of  this  discoiuraglng  note^  the  Fleet's  response  to  this 
reporting  system  has  been  phenomenkl.  Ships,  that  under  prior 
reporting  systems  such  as  the  Equipment  Failure  Report  (NAVSHIPS 
3621),  were  reporting  40  to  30  maintenance  actions  per  month  are  now 
reporting  300  to  600  actions  per  month.  We  have  succeeded  in  gettixig 
the  Fleet  to  r^ort  their  maintenance  actions  ->  the  question  that 
remains  to  be  answered  is  what  will  we  do  with  this  massive  amount  cr 
data?  Currently,  one  type  commander  is  receiving  over  150,000 
maintenance  actions  per  month.  If  we  take  this  as  an  average  flguz^ 
and  nultlply  by  the  number  of  type  ccemanders,  we  realize  that  this 
System  will  feed  over  1^  million  actions  per  month  to  the  Maintenance 
Siq^ort  Office.  Pro-rating  this  over  a  year,  we  see  that  over  I8 
million  documents  will  have  to  be  machine  processed  and  analyzed. 

It  is  obvious  that  the  days  of  manual  massaging  of  data  must  give 
way  to  mechanized  techniques.  This  massive  data  will  strangle  us 
unless  we  adopt  and  accept  the  products  of  the  computer.  Since  a 
cooputer  output  is  no  better  than  its  input,  great  care  must  be 
taken  in  the  establishment  of  requirements.  The  Maintenance  Data 
Collection  System,  properly  used,  will  enable  us  to  act  rather  than 
react  to  the  Fleet's  problems.  Our  history  of  operation  shows  us  to 
be  continuedly  expending  our  efforts  to  "put  out  fires"  rather  than 
preventing  them.  This  new  System  will  enable  us  to  direct  our 
efforts  and  resources  to  the  Fleet's  most  pressing  problems. 

Programs  have  been  written  that  will  enable  us  to  receive  printouts 
of  the  twenty  high  manhour  or  parts  \iser  per  month.  This  information 
can  then  be  further  analyzed  as  to  the  predominant  cause  for  the 
excessive  parts  or  manhour  consunptlon  focusing  on  the  specific 
assembly  or  sub-assembly  Involved.  Printouts  based  on  this  rationale 


have  recently  been  prepared.  Ulustratiori  Nos.  21  throu^  23  are 
saxqples  of  such  reports. 

In  addition  to  the  reports  mentioned  above,  we  have  recently 
circulated  a  rejwrt  showing  where  the  rnanhours  and  parts  are  being 
e:q>endcd  in  the  Fleet.  This  was  primarily  prepared  as  a  management 
report  and  can  be  backed  up  with  considerable  detail  to  suit  the 
Bureau  engineer.  Illustration  liOs.  2k  through  26  are  e:au^les  of 
this  pie  chart  type  of  reporting.  Itotice  how  the  charts  go  frexn 
the  system  to  the  cocqponent  thereby  focusiiig  on  the  specific 
problem  area. 

A  third  appx^ch  developed  by  our  office  has  been  to  account  for 
those  items  which  will  never  make  the  high  ten  or  twenty  hit  parade 
but  yet  are  nuisance  items  affecting  habitability  or  morale  aboard 
ship.  These  reports  are  prepared  based  on  the  number  of  failures 
related  to  the  equipment  i>opulation.  A  sample  of  these  Deficiency 
Identification  Reports  is  shown  on  Illustration  No.  27*  They  are 
intentionally  abbreviated  and  highlight  the  problem  involved. 

These  reports  are  the  result  of  a  cooputer  data  analysis  and  an 
engineering  review. 


SHIPBOARD  AUTOMATIC  DATA  PROCESSING  ECjUIPMEWP 


An  adjunct  to  the  MDGS  is  the  shipboard  installation  of  autcmatic 
data  processing  equipment.  To  facilitate  supply  accounting  and 
workload  planning  aboard  carriers,  tenders  and  repair  ships,  the 
3*41  System  has  procured  UNIVAC  1500  Systems  known  in  Navy  parlance 
as  the  AN/UIK-5(V)«  The  cooputer  of  this  System  is  similar  to  those 
utilized  in  the  Navy  Tactical  Data  System  (lODS).  A  novel  feature 
of  the  AN/UYK-5(V)  System  is  the  Card-Reader-Printer-Interpreter 
(CRPI).  The  CRPI  is  a  new  development  and  enables  concurrent 
interpretation  of  two  lines.  Illustration  No.  28  is  a  schematic 
of  the  System  and  Illustration  No.  29  is  a  summary  of  the  quantity 
being  procured  and  the  ship  t^pes  shceduled  to  receive  them. 


STATUS  OF  THE  PMS  AND  MDCS 


As  discussed  earlier,  the  Plaiined  Maintenance  System  is  iiiplemented 
in  over  6056  of  the  Fleet.  At  the  current  rate  of  over  Uo  ships  per 
month,  the  Fleet  is  scheduled  to  be  coupletely  inplemented  by 
March  1967*  This  should  be  qualified  to  state  that  a  FVIS  is 
delivered  when  at  least  65^  of  all  maintainable  equipment  is  covered. 
The  Maintenance  Data  Collection  System  has  been  inplemented  in  over 
550  ships  to  date.  Conplete  fleet-wide  Inplementatlon  of  the  System 
is  scheduled  to  be  acccmpllshed  by  January  19^7 • 


Extension  of  the  MDCS  to  the  shipyards  is  scheduled  to  commence  this 
May  yith  an  interim  procedure.  This  phase  will  require  the  yards  to 


accqpt  work  requests  on  4700. 2C  forms  and  reports  'O  the  Mi^intenance 
Sugopolrt  Office  in  a  couqtatihle  manner.  IiqpleBientation  of  the  final 
procedures  is  scheduled  for  October  1967*  The  coog;>letion  of  this 
phase  of  the  IOCS  is^leiaentation  will  result  in  all  maintenance 
actions  performed  by  any  level  of  maintenance  being  reported  to  a 
central  data  bank. 


CURRENT  PROBLEMS 


The  3-M  System,  similar  to  other  nev  Systems,  is  suffering  from 
groving  pains  due  primarily  to  the  phenoinenal  rate  with  \diich  it 
was  implemented#  Otafortunately,  the  Ravy-vide  resources  applied 
were  not  conmensurate  with  the  ambitious  milestones  established. 


The  predominant  problems  of  the  Planned  Maintenance  System  are: 


-  Equipment  Configuration  Accounting  and  Identification  for  ships 
in  the  active  fleet,  imder  construction,  conversion  or  activation 
or  undergoing  overheoil.  Equipment  lists  are  not  current  or 
sufficiently  accurate  necessitating  an  on-site  inventory  which 
is  costly  and  time-consuming. 


-  Inplementation  aboard  ship.  Due  to  lack  of  perstninel,  tjfpe 
conmanders  cannot  always  divert  z^essary  manpower  to  properly 
Install  the  Planned  Maintenance  System.  The  result  is  that 
some  installations  are  not  adequately  accomplished  inposing  an 
undue  burden  on  ship  personnel. 


-  Inadequate  monitoring.  ISie  shortage  of  personnel  prohibits 
type  commanders  to  follow-\q>  on  InsteOJLations  as  often  as  they 
would  like  to.  Periodic  follow-up  is  an  essentieO.  part  of  the 
Instedlation  of  any  new  system. 


nie  prlnciped  problems  associated  with  the  Maintenance  Data 
Collection  are: 


-  Lead  time  required  for  data  to  airive  at  the  Bureau.  Currently 
there  is  a  ninety  day  lag  from  the  time  the  s^p  reports  a 
maintenance  action  to  the  tizoe  this  information  arrives  at  the 
Bureau.  The  long  lead  time  can  be  directly  attributable  to 
Inadequate  resources.  Action  is  presently  underway  to  improve 
this  situation. 
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Data  being  collected  lacks  reliability  and  aaintainability 
information.  Due  to  an  intense  desire  to  keep  tlic  data 
elements  to  a  minimum,  certain  reliability  and  inaintainabillty 
data  elements  are  not  currently  being  collected.  ISie  Bureau 
has  requested  that  these  data  elements  be  included  and  action 
is  being  taken  to  respond  to  satisfy  our  requirements.  Ihe 
major  problem  is  deciding  idilch  data  elements  are  essentleJL 
and  vhlch  are  desirable. 


Reporting  of  planned  maintenance  too  time  consu-i^ng.  The  forces 
afloat  are  required  to  report  all  planned  maintenance  accaqpllshed. 
This  accounts  for  over  fifty  percent  of  all  reports  received. 

SizK:e  ve  have  developed  the  planned  maintenance  requirements,  it 
is  redundant  to  require  shipboard  personnel  to  report  \diat  they 
have  done.  The  Bureau  has  reconnerjded  exception  type  reporting 
of  planned  maintenance  actions  not  accoepllshed.  This  would 
eliminate  ninety  percent  of  planned  maintenance  reports  currently 
being  submitted. 


Remarks  not  being  captiired,  source  documents  not  being  retained. 
The  remariEs  portion  of  the  fora  is  often  times  the  most  important 
data  element  received  for  it  gives  the  reviewer  a  clue  as  to  the 
cause  vhlch  would  otherwise  not  be  readily  apparent.  To  attempt 
to  capture  all  remarks  would  result  in  an  excessive  amount  of 
punch  cards.  Ihe  Bureau  has  recormended  that  only  selected 
remarks  be  ccptured.  Specifically,  the  department  head  involved 
would  decide  if  the  remarks  were  significant.  A  code  letter  in 
the  upper  rl^  hand  portion  of  the  fora  would  inform  the  key 
punch  operator  that  the  remarks  were  to  be  captured.  Action  is 
underway  to  adopt  this  proposal. 


Prematm-ely  extending  the  System  and  Shipyards#  As  can  be  seen 
from  Illustration  30,  extension  of  this  System  to  the  shipyards 
is  scheduled  to  commence  May  1$66,  Originally  our  plan  was  to 
identify  the  interface  problems  by  imdertaking  a  paper  exercise 
for  a  ship  which  had  coopleted  a  restricted  availability.  This 
was  accomplished  in  ccmjunctlon  with  the  Boston  Naved  Shipyard 
and  Involved  rewriting  all  of  the  work  requests,  received  from 
the  ship,  on  4700.20  forms.  Problems  identified  as  a  result  of 
this  study  were  resolved  to  a  large  degree.  However,  this 
effort  was  restricted.  The  results  of  this  study  were  scheduled 
to  be  applied  to  a  ship  coming  in  for  a  regular  overhaul. 
Restriction  of  time  prevented  this.  Additionally,  time  prevents 
us  from  Inplementlng  this  System  a  yard  at  a  time.  Current 
milestones  will  force  us  to  run  before  ve  have  really  learned 
to  walk.  Additionally  ioplemehting  all  yards  concurrently  will 
sacrifice  some  of  the  personal  attention  required  for  the 
initial  introduction  period  as  well  as  foUow-tp. 


APPLICATKai  OF  THE  3-M  SYSTBI 


The  techniques  and  products  developed  as  a  result  of  this  program  ^ 

have  endless  application  in  the  design,  reliability,  maintainability, 

personnel,  logistics,  acquisition  and  standard  disciplines.  This 

section  will  attaqpt  to  highli^^t  a  fev  to  serve  as  a  catalyst  or 

stinuli  for  the  reader  to  project  from  based  aa  his  particular 

esqperience  and  needs. 


EESKai 

Both  Plaxuied  Maintenance  and  Maintenance  Data  Collection  Systems 
da1«a  have  already  been  profitably  used  in  conducting  manning  studies 
for  nev  ship  design  concepts.  Based  on  skill  levels  and  manhours 
required  to  perform  maintenance  actions  for  specific  equipments, 
these  studies  established  the  persosmel  skill  that  would  be  required 
to  properly  maintain  the  equipment  juroposed  for  the  new  ship  design. 
Bssentlally  then,  these  studies  enabled  the  ship  to  be  designed  with 
the  "required  men  in  their  bunks."  Studies  of  this  nature  have  been 
conducted  on  new  ship  designs  for  submarine  tenders  (AS),  landing 
ships  (LST),  transports  (AKA)  and  destroyer  escorts  (D£). 


RELIABILITY  AHD  MAINTAINABILITY 


Ihe  massive  volume  of  data  being  collected  in  one  c  atral  bank  will 
subject  commonly  accepted  classical  thecnries  to  very  rigid  tests. 
Performazice  specifications  will  be  modified  based  on  tual  eiqperlence 
rather  than  subjective  interpretation  of  frag^nted  formation. 
Wear-out  and  replacement  rates  will  be  readily  ide.  tifiable. 

Equipment  overhaul  cycles  will  be  based  on  established  needs  rather 
than  desire  or  Judgment. 


PERSONNEL 

Personnel  training  requirements  aboard  ship  are  easily  established  and 
scheduled  utilizing  the  Planned  Maintenance  System.  Division  heads 
aboard  ship  are  currently  assessing  their  personnel  skill  deficiencies 
by  reviewing  the  required  rates  established  by  the  Planned  Maintenance 
System.  Shipboard  personnel  training  plans  are  established  in  exjunction 
with  the  Planned  Maintenance  Schedule.  Lower  rated  personnel  are 
scheduled  to  observe  planned  maintenance  actions  performed  b;y  hl^er 
rated  personnel.  Where  required  ratings  are  not  available,  as  often 
is  the  situatlx,  lower  ratings  can  more  easily  learn  the  skills 
required  by  means  of  the  Maintenance  Requirement  Cards. 


LOGISTICS  SUPPORT 


The  3-M  System  products  will  enable  the  establishment  of  realistic 
supply  support  requirements.  Based  on  the  actual  shipboard  equipment 
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configuration  identified  throu£^  the  Planned  Maintenance  System  and 
the  parts  usage  rq>orted  hy  the  Maizitenance  Data  CoUection  System, 
i  ^  only  those  parts  will  be  carried  aboard  in  quantities  required  to 

properly  maintain  the  equipment  in  optimum  readiress  condition. 


AOQUISmONS 

A  hl£^  percentage  of  acquisitions  are  currently  awarded  based  on  low 
initial  cost  rather  than  on  total  coat  primarily  due  to  Insufficient 
information.  This  new  data  bazdc  encoq^assing  maintenance  acconpllshed 
by  the  organizational  (ship),  inteimsdlate  (tender) and  depot 
(shipyard)  levels  will  readily  enable  total  cost  assessment.  Thus 
awards  will  not  have  to  be  made  to  the  low  initial  cost  bidder  for 
sufficient  toted,  cost  Information  will  be  avedlable  to  Justify 
rejection. 


STAMDABDS 

Maintenance  routines  are  currently  being  standeurdized  through  the 
Planned  Maintenance  System.  Uic  result  has  been  that  personnel 
transferred  from  one  ship  to  another  are  essentially  productive  upon  < 

reporting  aboard.  Prior  to  the  introduction  of  this  System,  I 

maintenance  routines  and  standards  were  non*^xlstent  resulting  in  I 

new  personnel  expending  considerable  time  casting  away  old  procedures  I 

and  techniques  and  adopting  new  ones.  A  natural  evolution  of  this  i 

System  is  its  extension  to  tenders  and  shipyards. 

Corrective  maintenance  actions  of  a  rq^tltive  nature,  such  as 

overhauling  a  puop  or  replacing  a  motor  bearing,  can  be  standardized  , 

utilizing  the  same  techniques  developed  xmder  the  Plaxined  Maintenance 

System.  Standardizing  repetitive  corrective  maintenance  actions  will 

enable  us  to  establish  standard  costs.  Mben  one  considers  that  at 

least  70  percent  of  ship  overhauls  are  repetitive  in  nature,  this  i 

approach  will  enable  us  to  acciurately  forecast  the  cost  of  ship 

overhauls.  > 


conausioN 

The  revolutionary  aspects  of  the  S'M  System  can  best  be  sunmed  up  in  the 
'following  manner: 

-  Planned  Maintenance  System 

.  supersedes  all  existing  documentation  upon  installation. 


.  is  uniform  for  all  Navy  Bureaus  and  edl  ship  departments. 
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.  is  developed  in  c(»iJUDc1;iOQ  with  the  Fleet. 

.  prescribes  realistic  naintenance  that  can  be  accomplished 
by  shipboard  personnel. 

.  is  flexible  to  fit  varying  operational  ccanitments. 

.  is  tailored  to  fit  each  ship's  equipment  configuration. 

.  is  ixistaUed  aboard  ship  hy  a  trained  installation  team. 

.  has  command  attention,  interest  and  stqpport. 

•  enhances  the  training  of  shipboetrd  personnel. 


-  Maintenance  Data  Collection  System 

.  replaces  all  other  reporting  requirements. 

.  consists  of  a  standard  torm  for  use  by  all  departments 
aboard  ship. 

.  eliminates  the  need  for  maintaining  numerous  logs  and 
machinery  history  records. 

•  makes  maximum  utilization  of  technological  advancements 
made  In  data  processing. 

.  results  in  timely  response  and  action. 

.  reports  directly  back  to  the  Fleet. 

.  utilizes  a  central  data  collection  and  processing  facility. 


!lhe  3^  System  is  a  management  concept  that  will  enhance  the  management 
of  maintenance.  It  was  never  Intended  to  replace  management  and  therefore 
never  wlDl.  Since  it  is  a  tool  of  management  it  is  not  a  self  starter 
and  requires  the  attentlcm  of  all  personnel  Involved. 


A  fitting  closing  for  this  paper  would  be  to  quote  a  man  \dio  has  been 
an  inspiration  and  guiding  ll^t  -  Rear  Admiral  W.A.  Brockett,  formerly 
Chief  of  the  Bureau  of  Ships i 

PM5;  "Ihe  effectiveness  and  utility  of  the  Planned  Maintenance 
System  has  been  clearly  demonstrated  in  actual  service  in 
the  Fleet.  The  Bureau  of  Ships,  in  keeping  with  its  assigned 
mission,  will  continue  to  actively  support  this  program  until 
cooplete  Fleet  Ijqplementation  is  achieved." 
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IPC;  "Hot  80  nany  years  ago,  shifboeurd  malzxtenance  lessons  were 
shared  as  gruy>«haired  Eogineer  Officers  of  sister  ships 
net  over  coffee  In  Log  Boons  or  Wardroons,  and  the 
esipertiee  of  care  and  feeding  the  plant  endured  hy  dint 
of  long  tours  of  duty.  !Ehe  Idea  of  profiting  from  hard 
innnr>ira  Is  as  oM  as  nan  himself,  but  a  more  fluid  and 
aAMMiding  technology,  plus  the  mobility  of  our  hunen 
resources,  that  «e  systewtlze  the  vast  nass  of 

e^qperlence,  so  organizing  the  bits  of  data  as  to  find  the 
neanixagful  trends,  share  the  lessons,  and  progress 
toward  a  hi^ier  level  of  effective  resource  utilization 
and  Fleet  naterial  readiness.  This  is  the  meaning  of 
Maintenance  Data  Collection  —  a  BDBHIPS  -  Fleet  team 
effort  that  has  ny  support  —and  deserves  yours.” 
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ILLUSTRATION 


TO  =^  *4 


SYSTEM 


COMPONENT 


M  R  NUMBER 


Propulsion 


SUB  SYSTEM 

Feed  Water 
and  Condensate 


M,  R.  DESCRIPTION 


Emergency  Feed  Pump 


RELATED  M  R. 

None  ' 


RATES 


I.  Renew  stuffing  box  packing. 


TOTAL  M  H 
2.0 

ELAPSED  TIME: 


SAFETY  PRECAUTIONS 


1.  Observe  standard  safety  precautions. 

2.  Wire  steam  inlet  and  outlet  valves  shut  and  tag  "Do  Not 

Open."  j 


TOOLS.  PARIS.  MATERIALS.  TEST  EQUIPMENT 

1.  1/2"  Wrench 


2.  1/2  Packing  puller  one 

-  „  o.  Sate 

3.  Knife 

4.  3/4"  Packing,  Symbol  1433,  16  rings 

5.  1/4"  Packing,  Symbol  1433,  8  rings 


6.  Wire,  24  gauge 

7.  6"  Slip-joint  pliers 

8.  Safety  tags 


PROCEDURE 

Preliminary 

a.  Ensure  pump  is  secured  and  cool. 
1.  Renew  Stuffing  Box  Packing. 


a.  Remove  all  packing  glands. 

b.  Remove  old  packing. 

c.  Clean  the  stuffing  boxes. 

NOTE;  Cut  new  packing  ends  square  and  stagger  joints 
around  the  shaft  while  installing. 

d.  Install  packing: 

(1)  8  rings-pump  piston  rod 

(2)  8  rings- steam  piston  rod 

(3)  4  rings-each  end  auxiliary  piston  valve  rod. 

e.  Reinstall  packing  glands  and  tighten  nuts  hand- 
tight. 

f.  Remove  tag  and  wire  from  steam  inlet  and  exhaust 
valve . 

g.  Adjust  leakoff  during  operation  to  5  drops  per 
minute  from  pump  piston  rod  and  a  slight  whiff  of 
steam  from  steam  piston  rod  and  auxiliary  piston 
valve  rod. 


rn,'! 


PMS  STATISTICS 


RESULTS  OF  SURVEY  TAKEN  TO  ESTABLISH 
INFORMATION  REQUIRED  FROM  A 
MAINTENANCE  DATA  COLLECTION  SYSTEM 
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ILLUSTRATION  16 


EQUIPMENT  IDENTIFICATION  CODE 
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IMPLEMENTATION  SCHEDULE  FOR  SHIPS 
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SYSTEM  MAINTENANCE  SUMMARY 
MAN-HOUR  USER  SUMMARY 


Reporting  Period; 
Morch-August  1965 


Totol  Mon-Hours 
1,149,762 


MAN-HOUR  DISTRIBUTION 


SYSTEM  MAINTENANCE  SUMMARY 
PARTS-COST  SUMMARY 


PARTS-COST  DISTRIBUTION 


Tetol  Ports  Cost: 

$2,601,646 


ILLUSTRATION  24 


ELECTRONICS 


MAN  -  HOUR  USER  SUMMARY 


ELECTRONICS 
PARTS  -  COST  SUMMARY 


Rtporting  Ptriod: 
March -August  1965 


Total  Man-Hours 
190,261 


Totol  Ports  Cost; 
$1,088,330 


ILLUSTRATION  25 


ELECTRONICS 

RADAR  AND  COUNTERMEASURES 
HIGH  MAN -HOUR  USER  SUMMARY 


Rtporting  Period: 
March-August  1965 


Total  Man-Hours 


65,427 


MAN-HOUR  DISTRIBUTION 


ELECTRONICS 

RADAR  AND  COUNTERMEASURES 
HIGH  PARTS -COST  SUMMARY 


PARTS  -COST  DISTRIBUTION 


Total  Ports  Cost 
$739,084 


ILLUSTRATION  26 


lEPlCIQICr  EVALOATIGII  REPORT  HO.  6 

BOiLBt  ararai,  corshsase  booster  pqkp  motor 
_ CID  17^320067 _ 


MS0-ii21  CLASS 
12  HOy.  1965 


STATISTICS; 


436 

Insul.  Falltnre 

(Bilge  Water) 

6/30/64 

437 

Insul.  Failure 

(Bilge  Water) 

1/21/65 

7/3/64 

448 

Insul.  Falltnre 

(Bilge  Water) 

Insul.  Failure 

(Bilge  Water) 

2/17/65 

455 

Insul.  Failure 

(Bilge  Water) 

10/26/64 

Insul.  Flalltnre 

(Bilge  Water) 

ll/l/6k 

Insul.  Failure 

(Bilge  Water) 

12/29/64 

11/3/64 

438 

Insul.  Failure 

(Bilge  Water) 

467 

Insul.  Falltnre 

(Bilge  Water) 

9/30/64 

Insul.  Failure 

(Pu^;>  Water) 

1/19/65 

Insul.  Failure 

(lump  Water) 

2/20/65 

Insul.  Fklltnre 

(Water) 

4/14/65 

508 

Insul.  Falltnre 

(Bilge  Water) 

11/16/64 

BRIEF; 

Seventy-nine  repoKe  of  equlpaent  failure  were  reviewed,  centering  all 
electric  aotors  Installed  on  MSO-^l  Class  Minesweepers.  These  reports 
covered  a  period  of  1  July  1964  through  30  September  1963*  Flrom  the  data 
reviewed.  It  was  determined  that  the  condensate  booster  puap  orator  was 
the  deficient  Item. 

The  consensus  of  the  seven  reporting  ships  was  that  the  location  (under 
the  deck  plate.  In  the  bilge,  of  the  foreward  engine  room)  of  the  subject 
motor  was  primarily  responsible  for  Its  repeated  failures,  l.e.,  the 
puuqp  and  motor  are  located  In  an  environment  detrimental  to  proper 
prolonged  motor  operation.  Most  ships  reporting,  suggested  that  the 
pump  and  motor  be  relocated  out  of  the  bilge. 

There  are  6l  MSO-421  Minesweepers  in  the  Fleet.  Of  these,  seven  have 
reported  a  total  of  13  winding  failures  relating  to  water  getting  Into 
the  motor.  Past  experience  has  shown  that  many  ships  do  not  report  all 
fallinres. 


FFALmriOH; 


There  are  several  possible  causes  wby  this  Item  Is  a  deficiency.  The 
specifications  to  which  the  unit  was  built  and  the  atmosphere  to  which 
the  Item  Is  subjected  are  probably  the  major  factors  Influencing  the 
failure. 


Illustration  Ho.  27 


I 


as~^ 


The  8iA>Jeet  Itea's  enclosure  was  built  to  a  specifieatlon,  1IXL-If-I9ti0, 

31  JKiunrj  1930  lAlch  states:  1)  Irr  Totally  fioelosed.  A  totally 
enclosed  uotor  is  one  so  enclosed  as  to  prerent  exchange  of  air  betveen 
the  inside  and  outside  the  enclosure^  but  not  sufficiently  to  be 
teraed  as  alrtl^Kt." 

lOIE:  The  above  specification  for  totally  enclosed  Itens 

Is  not  intended  to  exclude  air  or  water  froa  entering 
the  enclosure;  however,  louvers  or  other  openings  are 
not  pemltted. 

A  further  specification  froa  iaL-M-19M)  states:  "B  2h  (6)  Condensation 
Brain.  On  all  spraytlgfat,  watertight,  and  subaerslble  aotors,  a  drain 
and  plug  shall  be  provided  In  the  lowest  paxi;  of  the  notor." 

A  totally  enclosed  aachlne  built  to  the  above  specifications  Is  so 
constructed  as  to  adait  water  and  then  trap  It  since  no  aethod  Is 
provldad  for  drainage.  The  light  shaded  area  of  Figure  1  shows  the 
pocket  where  water  alght  be  trapped  and  stored. 

The  Instruction  aanual,  RAVSHIPS  3^7~1797>  states:  "Mount  ...  In  a 
place  as  free  as  Is  practical  ftoa  dust  a^  aolsture"...  In  the  selection 
of  a  notor  enclosure  for  the  subject  application.  It  appears  that  poor 
judgaent  was  used.  The  subject  notor  could  not  be  aore  al.sapplled 
without  subaerging  It,  and  apparently  this  too  nay  happen  at  tines,  at 
least  pojrtlally. 


RECCMfflCTATiqiS: 

It  Is  recosaanded  that  further  Infomatlon  be  obtained  In  an  effort  to 
attain  the  best  engineering  soliztlon  to  this  problea. 

1.  Shlpcheck  two  or  aore  MSO-^1  Class  Minesweepers  to  gain 
Insight  as  to  how  water  Is  catering  the  motor. 

2.  Investigate  the  possibility  of  raising  the  pump  and  motor 
to  a  hlgho:  level  versus  replacing  the  existing  motor  with 
one  suitable  for  the  envlronaent. 

It  Is  further  recommended  that  the  following  Interim  fix  be  accooqallshed: 

1.  A  SHIPALT  be  issued  providing  a  drainage  capability  for 
condensate  booster  puoq;>  motcnrs  installed  on  MS0-li21  Class 
ships.  This  should  be  accooqpllshed  as  shown  In  Figure  1: 

(a)  Brill  and  tap  a  l/4>'icch  hole  in  the  endbell  of  the 
motor  in  a  location  approximately  as  shown. 


Illustration  No.  27 


1  ‘  ? 


(b)  Fit  this  hcd.e  out  with  elesr  tubing  long  enough  to 
be  seen  ty  the  watch. 

(e)  Put  a  peteock  waive  at  the  end  of  the  tubing. 

2.  Issue  instructions  for  the  watch  to  check  the  plastic  tube  at 
least  once  during  each  watch,  aore  often  during  rough  seas. 

3<  Issue  instructions  to  keep  the  forward  engine  roca  bilges  to 
a  ainlauB  water  level  in  an  effort  to  iigirove  the  aotor's 
envlronaent. 


1  Illustration  No.  27 


NOTE:  THE  PROPOSED  MODIFICATION 
INCLUDES  DRILLING  THE  HOLE 
AHD  FITTIH6  IT  OUT  WITH 
CLEAR  TURIH6  AND  A  PETCOCR. 


PROPOSED 

MODIFICATION 


PETCOCR 


FIGURE  1  .  AC  MOTOR  CUT-A-WAY  WITH  PROPOSED  MODIFICATIOH. 


ILLUSTRATION  28 


SHIPBOARD  INSTAIIATION  OF  ADPt 

AN/UYK  (S-VI 


